A Gram-stain positive, strictly aerobic, non-motile and coccus-shaped actinobacterium, designated strain NEAU-ST5-33 T , was isolated from saline and alkaline soils in Dechang Township, Zhaodong City, PR China. It formed beige-yellow colonies and grew at NaCl concentrations of 0-5 % (w/v) (optimum 0 %), at pH 6.0-9.0 (optimum pH 7.0) and over a temperature range of 4-50 8C (optimum 35 8C). Based on 16S rRNA gene sequence analysis, strain NEAU-ST5-33
The genus Kocuria was established by Stackebrandt et al. (1995) by taxonomic dissection of the genus Micrococcus, and was clearly separated from Micrococcus and Micrococcus-related taxa on the basis of phylogenetic analyses using 16S rRNA gene sequences. At the time of writing (November 2014), the genus Kocuria, contains 19 species with validly published names including Kocuria kristinae, Kocuria rosea and Kocuria varians (Stackebrandt et al., 1995) , Kocuria erythromyxa (Rainey et al., 1997 ; later reclassified as a later synonym of K. rosea), Kocuria palustris, Kocuria rhizophila (Kovács et al., 1999) , Kocuria polaris (Reddy et al., 2003) , Kocuria marina (Kim et al., 2004) , Kocuria carniphila (Tvrzová et al., 2005) , Kocuria aegyptia (Li et al., 2006) , Kocuria himachalensis (Mayilraj et al., 2006) , Kocuria flava, Kocuria turfanensis (Zhou et al., 2008) , Kocuria halotolerans (Tang et al., 2009) , Kocuria atrinae (Park et al., 2010a) , Kocuria koreensis (Park et al., 2010b) , Kocuria gwangalliensis (Seo et al., 2009) , Kocuria salsicia (Yun et al., 2011) and Kocuria indica (Dastager et al., 2014) . During our study on the microbial diversity and taxonomy of the halotolerant and halophilic bacteria from saline and alkaline soils in the Songnen Plain (Pan et al., 2012) , an actinobacterium, designated NEAU- T , was shown to share a 16S rRNA gene sequence similarity of 98.8 % with K. polaris CMS 76or T and K. rosea DMS 20447 T , suggesting that strain NEAU-ST5-33 T may represent a novel taxon. In this study, we performed polyphasic taxonomy on strain NEAU- T , and propose it to represent a novel species of the genus Kocuria, with the name Kocuria dechangensis sp. nov. 1258 419 48.140 E). In this area, the soils contain sodium carbonate and sodium bicarbonate as the predominant salts, followed by a certain amount of sodium sulfate and sodium chloride, with total salts being in the range of 10.0-80.0 g (kg soil) 21 , pH values in the range of 8.0-11.0, and the total organic carbon in the range of 13.8-39.0 g (kg soil)
21
. For isolation, the soil sample was suspended in 5 % (w/v) NaCl modified S-G liquid medium (Sehgal & Gibbons, 1960) , pH 7.2-7.4. After 2-3 days of incubation at 28 8C in a shaker incubator, the bacterial suspension was serially diluted and spread on 5 % (w/v) NaCl modified S-G medium containing 1.5 % (w/v) agar. Plates sealed in plastic bags were incubated at 28 8C. After 7 days of incubation, representative colonies were transferred to the same medium as described above. A pure culture was obtained by streaking repeatedly, confirmed by the uniformity of cell morphology, and then stored in 20 % (v/v) glycerol at 280 8C ready for use. The NaCl, pH and temperature ranges and optima for growth were determined in modified Luria-Bertani (LB) liquid medium consisting of 10 g tryptone l
, 5 g yeast extract l
. For the NaCl range and optimum for growth, NaCl concentrations of 0, 1, 2, 3, 4, 5 and 6 % (w/v) were used. To determine the pH range and optimum for growth, pH values were adjusted to 3-10 at increments of 1.0 pH unit by adding different buffers (0.1 M acetate buffer for pH 3-6, 0.1 M Tris/HCl for pH 7-9 and 0.05 M sodium bicarbonate buffer for pH 10). To determine the temperature range for growth and the optimum growth temperature, temperatures of 0, 4, 10, 20, 26, 28, 30, 35, 37, 40, 42, 50 and 60 8C were used. Antimicrobial-susceptibility tests were performed in modified S-G liquid medium with different antibiotic concentrations (0, 10, 20, 40, 50 and 100 mg ml
) of ampicillin, chloramphenicol, gentamicin, kanamycin, tetracycline, streptomycin and spectinomycin. Anaerobic growth was tested in 0 % NaCl (w/v) modified S-G liquid medium (pH 7.0) containing 1 mg resazurin l 21 (oxygen-free indicator) in tubes with stoppers full of 0.2 Pa of ultrapure N 2 . The cell growth was determined for 24 h of incubation and monitored by measuring the increase in OD 600 of the culture using a 754 UV-VIS spectrophotometer (Tianjin Precise Instruments Co., Ltd., China). Routine cultivation of strain NEAU- T was performed in 0 % (w/v) NaCl modified S-G liquid medium, at pH 7.0 and at 35 8C (the optimum growth conditions) for 24 h, if not indicated otherwise.
Cell size, morphology and motility were observed by light microscopy (CX21; Olympus) and transmission electron microscopy (H7650; Hitachi). Motility was determined with semi-solid agar (Tittsler & Sandholzer, 1936) . Gram staining was carried out using the standard Gram reaction and was confirmed by using the KOH lysis test (Cerny, 1978) .
Catalase activity was determined by observing bubble production in a 3 % (v/v) hydrogen peroxide solution. Oxidase activity was determined by using 1 % (w/v) N,N,N',N'-tetramethyl-1,4-phenylenediamine dihydrochloride. Methyl red and Voges-Proskauer tests, H 2 S production from L-cysteine, indole production, nitrate and nitrite reduction, lysine decarboxylase, ornithine decarboxylase and urease were determined as recommended by Smibert & Krieg (1994) . Hydrolysis of casein, gelatin, starch and Tweens 20 and 80 were determined as described by Cowan & Steel (1965) . The utilization of substrates as single carbon sources was determined as described by Zhou et al. (2007) The phylogenetic position of strain NEAU-ST5-33
T was determined by analysing 16S rRNA gene sequences. The 16S rRNA gene was amplified by using universal primers 27F and 1492R according to Xu et al. (2007) , ligated in the pEASY-T3 cloning vector (Beijing TransGen Biotech) according to the manufacturer's instructions and transformed into Trans1-T1 Phage-resistant chemically competent cells and then sequenced by the Beijing Genomics Institute (Beijing, China). The pairwise 16S rRNA gene sequence identities were calculated by using the webbased EzTaxon-e program (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Phylogenetic analysis was performed by using the software package MEGA version 5.0 (Tamura et al., 2011) after multiple alignments of sequence data by CLUSTAL X (Thompson et al., 1997) . A distance matrix was generated by using Kimura's two-parameter model (Kimura, 1980) and clustering was performed by using the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) methods. Bootstrap analyses were used to evaluate the tree topology by means of 1000 resamplings (Felsenstein, 1985) .
Genomic DNA was isolated according to the method of Marmur (1961) and the purity was checked spectrophotometrically. The DNA G+C content was determined by thermal denaturation (T m ) (Marmur & Doty, 1962) using the genomic DNA of Escherichia coli strain K-12 as the standard for calibration. DNA-DNA hybridization assays were performed in triplicate using the thermal denaturation and renaturation method of De Ley et al. (1970) , as modified by Huss et al. (1983) , using a Beckman DU 800 spectrophotometer.
The preparation and hydrolysis of the cell-wall peptidoglycan were performed as in previous studies (Schleifer & Kandler, 1972; Schleifer, 1985) , and then cell-wall hydrolysates were separated and determined via one-dimensional TLC on 10620 cm micro-cellulose thin layers (Merck) using K. rosea DSM 20447
T as a reference for the presence of L-Lys-Ala 3 (type A3a). For determination of fatty acid composition, cells of strain NEAU-ST5-33
T and reference strains were harvested from modified tryptic soy agar (TSA) medium without the addition of NaCl as follows: 17 g tryptone l
, 3 g soy peptone l 21 , 2.5 g glucose l 21 and 2.5 g K 2 HPO 4 l 21 (pH 7.3) with 1.5 % agar after 2 days of incubation at 35 8C. Fatty acid methyl esters were separated by using a previously described method (Sasser, 1990) . The fatty acid analyses were carried out by using the Sherlock Microbial Identification System with the standard MIS Library Generation Software (Microbial ID) according to the manufacturer's instructions. The respiratory quinone of the strain was isolated, purified and analysed as described by Lee et al. (2001) . Polar lipids were analysed following the polar lipid extraction procedure and tested by two-dimensional TLC on 10620 cm silica gel plates GF254 (Qingdao Haiyang) according to the methods of Minnikin et al. (1984 T , respectively, and less than 97.0 % similarity with those of other species of the genus Kocuria. Phylogenetic analysis based on the neighbour-joining (Fig. 1) and maximum-likelihood (Fig. S1, T and the four reference strains. As shown in Table 1 , the fatty acids of strain NEAU-ST5-33
T contained the combination of fatty acids found in other species of the genus Kocuria, indicating that strain
NEAU-ST5-33
T is a member of the genus Kocuria. However, although the most abundant fatty acid was C 15 : 0 anteiso, there were quantitative differences between the other two most abundant major fatty acids in strain NEAU-ST5-33 T [C 15 : 0 iso (7.79 %) and C 16 : 1 v7c and/ or C 16 : 1 v6c (5.59 %)] and those of the type strains of the phylogenetically most closely related species (Table  1) . Also, there was a significant difference in the percentages of other fatty acids between strain NEAU-ST5-33 T and each of the four reference type strains (Table 1) . Based on the comparison in the types and percentages of fatty acids, we propose that strain NEAU-ST5-33 T is significantly different from the four reference type strains, especially the type strains of the two most closely related species, K. polaris DSM 14382 T and K. rosea DSM 20447
T . Analysis of the quinones showed that the novel strain contained MK-8 (H 2 ) (83.7 %) as the major menaquinone, plus a certain quantity of MK-7 (H 2 ) (8.6 %)and MK-8 (7.7 %) ( Table 2 ). This significantly differentiated it from type strains of the two most closely related species. K. polaris CMS 76or
T contains MK-7 (H 2 ) (48.0 %) and MK-8 (H 2 ) (43.0 %) as its major menaquinones, with MK-6 (H 2 ) (5.5 %) and MK-9 (H 2 ) (3.4 %) as minor components (Reddy et al., 2003) , while K. rosea DSM 20447
T contains MK-8 (H 2 ) (61.0 %) and MK-7 (H 2 ) (33.4 %) as its major menaquinones, with MK-9 (H 2 ) (5.6 %) as a minor component (Stackebrandt et al., 1995) . Analysis of the polar lipids showed that strain NEAU-ST5-33
T contained diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, one unknown Growth at/with: aminolipid and one unknown lipid (Fig. S2) . Again, this differentiated it from the type strain of the most closely related species, K. polaris DSM 14382 T , which contained phosphatidylglycerol, diphosphatidylglycerol, phosphatidylinositol and one unidentified phospholipid (Reddy et al., 2003) .
Cells of strain NEAU-ST5-33
T were Gram-stain-positive, strictly aerobic, non-motile and coccoid with a diameter of 0.8-1.3 mm (Fig. S3 ). They were susceptible to 10 mg ampicillin ml 21 and 10 mg chloramphenicol ml
21
, but resistant to 10 mg gentamicin ml 21 , 10 mg kanamycin ml 21 , 40 mg tetracycline ml
, 50 mg streptomycin ml 21 and 100 mg spectinomycin ml
. The physiological and biochemical characteristics are described in detail in Table 2 and in the species description. As can be seen from Table 1 , some of the phenotypic characteristics are in accordance with those of members of the genus Kocuria, whereas most, including colony pigmentation, oxidase reaction, nitrate reduction, NaCl range for growth, temperature range for growth, hydrolysis of starch, production of acids from some sugars, utilization of some carbon sources and DNA G+C content differed from the type strains of the two most closely related species, K. polaris DSM 14382
T and K. rosea DSM 20447 T .
In conclusion, on the basis of its morphological, physiological, biochemical, chemotaxonomic and phylogenetic characteristics, we propose that strain NEAU-ST5-33 T should represent a novel species of the genus Kocuria with the name Kocuria dechangensis sp. nov.
Description of Kocuria dechangensis sp. nov.
Kocuria dechangensis (de.chang.en9sis N.L. masc. adj. dechangensis pertaining to Dechang Township, Zhaodong City, Heilongjiang Province, PR China, where the type strain was isolated).
Cells are Gram-stain-positive, strictly aerobic, non-motile and coccoid (0.8-1.3 mm). Colonies are beige-yellow, circular, opaque, convex smooth and approximately 1.0-2.0 mm in diameter after incubation on modified S-G medium at 35 uC for 3 days. Growth occurs at 4-50 uC (optimum, 35 uC), at pH 6.0-9.0 (optimum, pH 7.0) and in the presence of 0-5 % (w/v) NaCl (optimum, 0 %, w/v). 
